Experimental details
UV-Vis extinction spectra were measured using a spectral photometer (JASCO, V-1630, 250 -800 nm) with a quartz cell of 1 mm optical path.
Fluorescence spectra were measured using a fluorescence spectrophotometer (JASCO, FP-6600) with a quartz cell of 10 mm optical path. The filter (Sharp cut filter Y-50) which cut the emission less than 500 nm, was equipped in front of the detection Inter-particle distance / nm Ratio / % Figure S1 . Histogram of edge to edge inter-particle distance for sample (c). 200 Interparticle distances from over 5 TEM images were counted. 
